Employing a unique panel of 691 private firms that accounted for 26% of total valueadded in manufacturing in Turkey, the paper explores the impacts of exchange rate volatility on employment growth during the period of 1983 -2005. The empirical analysis using a variety of specifications, estimation techniques, and robustness tests suggests that exchange rate volatility has a statistically and economically significant employment growth reducing effect on manufacturing firms. Using point estimates, the results suggest that for an average firm a one standard deviation increase in real exchange rate volatility reduces employment growth in the range of 1.4 -2.1 percentage points. JEL Classification Codes: F31, E24, L6
INTRODUCTION
Increasing capital market integration following the collapse of the Bretton Woods system and the accompanying financial liberalization wave of 1980s and early 90s exposed both developed and developing countries to large swings in exchange rates. As a result, the effects of exchange rate volatility on investment and growth have increasingly become of particular interest for both researchers and policy makers. In a majority of empirical studies, increasing uncertainty and volatility in exchange rates are found to have economically and statistically significant profitability, investment, growth, and, in some, trade reducing effects in both developed and developing countries (Kenen and Rodrik, 1986; Thursby and Thursby, 1987; Pindyck and Solimano, 1993; Ramey and Ramey, 1995; Serven, 1998; Aizenman and Marion, 1999; Bleaney and Greenaway, 2001; UNCTAD, 2006; Demir, 2009a Demir, , 2009b Demir, , 2009c . In contrast, the theoretical and empirical research on the employment effects of exchange rate volatility has been much limited with an exclusive focus on developed countries. This lack of research on developing country experiences is especially surprising given that they face higher levels of growth (Mobarak, 2005) , consumption (Kose et al., 2003) , and capital flow (Gabriele et al., 2000) volatility with significantly costlier welfare effects than developed countries (Pallage and Robe, 2003) .
Therefore, the present research expects to fill an important gap in the literature not only by focusing on the direct employment effects of exchange rate volatility in a major emerging market, Turkey, that faced significant levels of economic instability for the last two decades including two-digit real interest rates and high levels of exchange rate and inflation volatility, but also by employing a unique firm level panel dataset. Accordingly, we utilize a comprehensive dataset including firm level data on the largest 500 private manufacturing firms that accounted for the 26% of total value added in manufacturing in Turkey between 1983 and . The use of three dimensional data including time, firm and industry characteristics not only allows us to explore the direct effects of macro volatility on employment creation at the firm level but also helps uncover more informative and robust results after controlling for firm-level size, valueadded, and demand effects. Likewise, the time series dimension of the data permits a detailed analysis of the adjustment process to changes in exchange rate volatility.
Regarding the selection of Turkey, the choice was not random. Briefly, Turkey has not only been among the forerunners of trade and financial liberalization among developing countries starting from early 1980s, but also faced the negative effects of financial liberalization first hand through two major financial crises in 1994 and 2000-2001 . During this period, the standard deviation of real GDP growth has steadily increased from 3.5 in 1980-89 to 5.2 in 1990-1999, and to 6.1 in 2000-2005 . Moreover, the coefficient of variation of annual real short-term capital inflows has increased three-folds from 1982-1989 to 1990-2005. 1 Private firms, on the other hand, have faced strict credit rationing and been forced to finance their investments mostly from internal sources and short-term borrowing. As of 2005, the share of short-term debt in total debt of top 500 manufacturing firms was around 70% that made them more vulnerable to changes in expectations and macro fundamentals. Furthermore, there was little improvement in the industrial and manufacturing sector performance after liberalization. Accordingly, the share of manufacturing value added in GDP stagnated at around 21% during 1982-1989 and 1990-2000 before beginning a steady decline, reaching as low as 16% in 2008, which is the lowest level since 1975. In contrast, the export performance of manufacturing sectors has been a textbook example of the wonders of outward oriented export model, reaching 95% of total exports in 2008 from a bare 27% in 1980. Yet, its employment share in total non-agricultural employment stagnated at round 27-28% throughout the 1980s and 1990s and started to decline during the 2000s reaching 25% in 2007. This contrasting transformation also makes it an interesting case study to explore the effects of exchange rate volatility on manufacturing sector employment performance.
The empirical results using a fixed effects (and a dynamic GMM) method and various specifications and robustness tests suggest that exchange rate volatility has a statistically (at less than 1% level) and economically significant employment growth reducing effect on manufacturing firms in Turkey. In terms of economic impact, our point estimates suggest that for an average firm a one standard deviation increase in real exchange rate volatility reduces employment growth in the range of 1.4 -2.1 percentage points that is a considerable magnitude
given that the average employment growth has been 1.7% among the sample firms during the period analyzed.
The paper is organized as follows: the next section provides a brief overview of the literature on the volatility and employment relationship. The third section introduces the key hypothesis together with data, methodology and estimation issues. The fourth and fifth sections present the empirical results and robustness tests, and the final section concludes the paper.
LITERATURE REVIEW
Exchange rate volatility can affect investment and employment decisions of firms through multiple channels though, theoretically speaking, the sign of the relationship is ambiguous. The theoretical research on the sign of investment-uncertainty relationship gives opposing results depending on assumptions regarding production technology and irreversibility problem (for a discussion see Aiginger, 1987; Dixit and Pindyck, 1994; Caballero and Pindyck, 1996 ; and the collection of articles in Aizenman and Pinto, 2005) . In contrast, the overwhelming majority of empirical research suggests an unambiguously direct and negative link from uncertainty and volatility to investment. First, increasing volatility can reduce the total supply of credits available from the banking system (Bernanke and Gertler, 1990 ). The empirical evidence shows that in markets with capital market imperfections, financial constraints significantly affect firm level fluctuations in employment (Sharpe, 1994) , inventories (Kashyap et al. 1994) , investment (Fazzari et al., 1988) , sales, and short-term borrowing (Gertler and Gilchrist, 1994; Bernanke et al., 1996) . In addition, Braun and Larrain (2005) show that the negative effect of recessions on industrial growth is increasing with the degree of external finance dependence and financial frictions. Second, increasing exchange rate volatility causes higher interest rates through rising risk premium, and more restrictive monetary policy, both to continue attracting capital inflows (in the presence of current account deficits) and to fight against inflation (UNCTAD, 2006) .
Consequently, increasing interest costs negatively affects employment (Nickell and Nicolitsas, 1999 ).
In addition, exchange rate volatility can directly affect firms' employment decisions through its effects on sales, profits, and investment risk and planning (Federer, 1993; Pindyck and Solimano, 1993; Aizenman and Marion, 1999; Demir, 2009a Demir, , 2009b Demir, , 2009c . It can also: a) raise inflation uncertainty (UNCTAD, 2006) that is shown to reduce employment (Seyfried and Ewing, 2001 ) and growth (Grier and Grier, 2006) ; b) encourage short term financial investments at the expense of long term fixed investments by real sector firms (UNCTAD, 2006; Demir, 2009a Demir, , 2009b ; c) damage firms' balance sheets and reduce their net worth (especially when firms suffer from currency and maturity mismatch problems) that limit the amount of credit they can get, aggravating the initial shock (Bernanke and Gertler, 1990; Krugman, 1999; Braun and Larrain, 2005) ; d) reduce economic growth with negative effects on employment (Pindyck and Solimano, 1993; Ramey and Ramey, 1995) ; e) discourage international trade (assuming riskaverse investors) by raising the risk in international transactions (Kenen and Rodrik, 1986; Thursby and Thursby, 1987; Qian and Varangis 1994) . The negative effect is expected to be more pronounced when the exports are invoiced in the importers' currency, as is the case for most developing countries (Qian and Varangis, 1994 ; also see Grier and Smallwood, 2007) .
Thus, both export oriented and imported input dependent firms would be expected to suffer more from exchange rate uncertainty. There might also be additional transmission channels such as the contemporaneous effect of exchange rate uncertainty on employment through higher wages.
Accordingly, uncertainty in labor demand (caused by exchange rate uncertainty) may cause unions to add a risk premium to their wage demands and lead to higher unemployment (Andersen and Sorensen, 1988; Belke and Kaas, 2004) . In a parallel strain of this literature, Belke and Goecke (2004) also formalize the employment decisions of a risk-neutral firm in the presence of sunk hiring and firing costs, and revenue uncertainty resulting from exchange rate volatility (in which case the effect of uncertainty becomes indeterminate depending on the history of the system).
In all above cases, the extent to which the employment decisions of firms are subject to the irreversibility problem is conditional on the degree of labor market flexibility. Firms may respond to increasing uncertainty and volatility by cutting employment, labor hours or wages depending on the nature of the shock, cost of firing/hiring and other labor market rigidities, and the contract structure of labor force (Hammermesh, 1993; Campa and Goldberg, 2001; Belke and Setzer, 2003) . 2 They may also start increasing the use of subcontractors for activities that they used to perform themselves.
Nevertheless, most empirical work on the employment effects of macroeconomic volatility only focuses on developed country markets. In these studies, employment fluctuations are found to be significantly related to RER movements and volatility in high income OECD and the European Union countries (Burgess and Knetter, 1998; Gourinchas, 1998 Gourinchas, , 1999 Goldberg et al., 1999; Campa and Goldberg, 2001; Belke and Gros, 2002; Belke and Setzer, 2003; Klein et al., 2003 Galindo et al. (2006) show that RER depreciations have negative employment effects in industries with high liability dollarization. None of these studies, however, focus directly on the employment effects of exchange rate volatility in developing countries.
The lack of research is surprising given that exchange rate volatility is expected to have more depressing employment effects in developing countries because of: a) low levels of financial market development and high share of short term liabilities, b) lack of developed futures markets and other hedging instruments 3 , c) the presence of original sin and dollarization that makes firms' balance sheets (including external indebtedness and valuation) more exposed to changes in exchange rates, d) higher levels of openness in these markets, and invoicing of exports in major foreign currencies, e) higher levels of exchange rate pass-through, f) higher exchange rate and inflation uncertainty, and higher country risk, g) more pro-cyclical fiscal spending, h) higher levels of capital flow, consumption, and growth volatility. 
EMPIRICAL ANALYSIS (a) The econometric model
In analyzing the effects of exchange rate volatility on employment growth in manufacturing firms, we use a general reduced form of a labor demand specification derived from a CobbDouglas production function (see Hamermesh, 1993 ε is the error term. 6 All firm and industry level variables are deflated using the manufacturing sector price index. We used the fixed effects estimation method to correct for parameter endogeneity resulting from unobserved firm fixed effects and attrition bias due to non-random exit. 7 The regressions are estimated using robust variances and the clustering method to adjust standard errors for intra-group correlation.
8 l is the logarithmic growth rate of the number of employees in firm i at time t.
FXV is the foreign exchange rate volatility measured, like in Campa (1993) , among others, by the annual standard deviation of the log difference of monthly multilateral RER (RERV) using trade weights. As such, it includes both predictable and unpredictable components of volatility. Regarding its measurement, there is no consensus in the literature over the differences between uncertainty and sample variation (i.e. volatility in this case). Theoretically speaking, the former is caused by unpredictable innovations to the variable of interest, while the latter includes predictable innovations from past behavior as well. 9 As discussed earlier, we argue that volatility can have negative effects on firm growth even when it is predictable, especially given the lack of any self-insurance mechanisms in the financial markets of developing countries, including Turkey. However, as discussed later, for robustness analysis we also included two alternative measures that are 12 month moving standard deviation of the real exchange rate (that would be instrumental in capturing effects of volatility in the presence of sluggish adjustment in employment decisions and overlapping contracts), and the conditional variance from a GARCH (1,1) process (which is the most standard measure of uncertainty as opposed to volatility). In all cases, we used monthly exchange rates instead of short term alternatives such as daily rates for measuring volatility assuming that daily fluctuations are less relevant for manufacturing firms' investment and employment decisions than for financial firms given their longer time horizon. Based on the discussion before, we expect a negative relationship between FXV and employment growth.
RER is the logarithmic growth rate of the effective real exchange rate (an increase is a real appreciation) to control for the level effects as opposed to volatility. Increasing (appreciating) real exchange rate can reduce employment growth through decreasing export competitiveness or increasing import competition (Campa and Goldberg, 2001; Klein et al., 2003) . It can also have a positive effect through falling cost of imported intermediate and capital
goods (depending on cross elasticities), positive balance sheet effects, or lower wage demands because of lower expected domestic prices.
Assets is the natural log of firms' real total assets to control for size effects that may shape investment and employment growth through multiple channels. If growing firm size leads to diseconomies of scale, the size-growth relationship can be negative. Also, large firms have higher sunk costs and therefore may be more sensitive to increasing volatility, which suggest that firm size may be a proxy for the degree of irreversibility of investment (Rosenberg, 2004) .
Alternatively, scale and scope economies and entry barriers may favor large firms' expansion over small ones. Gibrat's law, on the other hand, argues that firms' growth is independent of its size. Last but not the least, firms' access to external credit may be (positively) dependent on firm size. Given that small and medium sized firms face higher external credit constraints than large firms, increasing volatility may hurt them more (Rosenberg, 2004 ).
ValueAdded is the firm level value-added growth rate controlling for firm specific shocks and productivity changes.
Industry is the logarithmic growth rate of two-digit manufacturing industry output of sector j at time t controlling for industry-wide demand shocks (a list of industries is provided in the appendix). The exchange rate volatility is expected to have smaller negative effect in industries where firms have pricing power and production is less labor intensive (Campa and Goldberg, 2001) .
Wage is the logarithmic growth rate of real wages in the manufacturing sector at time t-1.
Here we use the lagged values to control for the possible contemporaneous effect of exchange rate uncertainty on employment through higher wages (Andersen and Sorensen, 1988) and also for the reverse causality from labor demand.
GDP is the logarithmic growth rate of real GDP controlling for aggregate demand shocks and business cycles. Given the possible endogenity between current GDP growth and exchange rate volatility, we used one-period lagged values.
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V is a vector of control variables including the following variables:
Sales is the logarithmic growth rate of net sales from production of firm i at time t controlling for demand shocks and output effects at firm level.
Exports is the natural log of one plus the percentage share of exports in total output. The export share shows the degree of output tradability, competitiveness and firm's access to international markets. Furthermore, Bernard and Jensen (1999) found that size, wages, productivity and capital intensity of exporting firms are higher than those of non exporting ones in the US. It is also found that the increase in foreign demand has three times stronger effect on employment than domestic demand (Bernard and Jensen, 1999) . Given the higher efficiency of exporting firms, we expect a negative relationship. Due to the potential endogeneity between export performance and exchange rate volatility, we used one-period lagged values.
FXV*Exports is an interaction term between exchange rate volatility at time t and export share of firm i at time t-1. Assuming that firms involved in foreign trade have better knowledge and access to foreign financial markets, they may utilize hedging instruments that are not available to other firms. Also, exporting firms may shield themselves from the disturbances in the domestic market created by exchange rate volatility. On the other hand, Klein et al. (2003) found that manufacturing industry openness to international trade increases the labor market response to RER in the US. Also, given the lack of financial development and hedging instruments against volatility in developing countries, exporting firms may be more exposed to exchange rate uncertainty and volatility. Especially given that exporters of manufactured goods are price takers in the foreign markets, changes in exchange rates have profound effects on firm profitability (Qian and Varangis, 1992) .
Leverage is the natural log of leverage ratio, which is measured by the external debt to total assets ratio of firm i at time t-1 and reflects both the degree of dependence on and access to external finance. The lagged value of Leverage is used to avoid the endogeneity problem.
Increasing leverage reflects firms' access to external finance and therefore can have a positive effect on firms' growth. Yet, increasing indebtedness may make new borrowing more difficult and can slow down firm growth.
FXV*Leverage is an interaction term of exchange rate volatility at time t and the leverage ratio of firm i at time t-1. Exchange rate volatility may affect firms differently depending on their external indebtedness: firstly, firms that are exposed to currency mismatch problem will suffer from changes in their domestic currency value of external liabilities. Secondly, firms with maturity mismatch problem will suffer from changes in short term interest rates as the monetary authority intervenes to curtail excess volatility, or as the risk premium on external borrowing increases. And thirdly, as the risk premium increases, rising cost of external borrowing will hurt those firms with higher leverage ratios and external finance dependence through decreasing supply and increasing cost of external finance (Braun and Larrain, 2005) . We therefore expect the interaction variable to control for the effects of volatility on firms with different degrees of external finance dependence as well as different degrees of currency and maturity mismatch problems.
Profitability is the profitability rate defined by net profits to net sales ratio of firm i at time t-1. Increasing profitability is expected to increase employment growth. We used the lagged values to reduce the endogeneity problem with both the exchange rate volatility and the employment growth.
Tax is the natural log of total tax wedge between total labor costs to the employer (including employer payroll taxes) and the corresponding net take-home pay for single workers without children at average earnings levels (average percentage rate). It is a proxy variable for labor market rigidities. The extent to which exchange rate volatility affects firms' employment decisions is conditional on the degree of labor market flexibility (referring to both wage flexibility and easiness with which employers can fire/hire) and the bargaining power of labor.
The effect of increasing tax burden may be negative or positive depending on labor market conditions and interactions as well as the sources of the increase such as income tax, or employee and employer social security contributions. We also experimented with two (unreported) additional labor market variables that are the "strictness of employment protection index" from OECD for 1990-2005, and the one period lagged overall unemployment rate.
(b) Data
The firm-level panel is from the annual surveys of the Istanbul Chamber of Industry on the largest 500 manufacturing firms (based on sales) during 1983-2005. The second largest 500 manufacturing firm surveys and the Istanbul Stock Exchange online database are also utilized to complete some of the missing observations for some firms. The panel, apart from being one of the most comprehensive micro level datasets from developing countries, also has the advantage that unlike the datasets from statistical institutes, it is a matched employer/employee dataset that includes the names of all firms in the sample and allows matching workers to firms for each year.
Regarding the period selection, although our panel goes back to 1979 we limited ourselves to post 1983 era to avoid specification and measurement problems due to structural changes during Turkey's transition from an inward oriented to an outward oriented free market economy in the aftermath of a serious balance of payments crisis in 1979-80. One shortcoming of the dataset, however, is that it includes only surviving firms. It is possible that exiting firms might have had stronger reactions to exchange rate volatility than the survivors. This would bias our results against finding any significant effect of exchange rate volatility on firm growth and as such finding any significant effect among the surviving more successful firms will only strengthen our results further. To reduce this bias, we expanded the initial sample for some of the missing firm-years using the second largest 500 manufacturing firm dataset as well as the Istanbul Stock
Exchange data on publicly traded firms. Lastly, because of data limitations, we had to assume homogenous labor which prevented us from exploring any possible differential effects of exchange rate volatility on skilled and unskilled workers.
All data were checked for recording errors and obviously misreported observations were discarded leaving us with a total of 747 private manufacturing firms. Next, we eliminated those firms with less than 5 consecutive years from the sample. After this restriction, we had 691 firms that on average accounted for 26% of total manufacturing value added in GDP and 48% of total exports of Turkey between 1983-2005 (Table 1 and have observations for all years (for the full structure of the panel, see Table 8 in the appendix).
The average share of re-entries is 7% of all annual entries with a maximum of 27% in 1990 and a minimum of 0% in 1984, 1986, 1994 and 2003-2005. In terms of structural changes, we see that the median share of exports in total sales steadily increased from less than 10% in 1983 to more than 22% in 2005 with an average of 16%
for the full period. Over these years we also observe a steady decline in the profitability rates of 36(10). In terms of sectorial differences, in Table 3 we see that the highest median employment growth occurred in the manufacture of office machinery (ISIC 30) with 4.3% followed by the manufacture of motor vehicles (ISIC 34) with 3.5% while the lowest is in the manufacture of other non-metallic products (ISIC 26) with -0.9%. The highest level of median employment, on the other hand, is in the manufacture of radio, television and telecommunication equipment (ISIC 32) with 1156 workers and the lowest is in the manufacture of office machinery with 130
workers. In terms of tradability and openness, the manufacture of tobacco products (ISIC 16) with 70% and the manufacture of other transport equipment (ISIC 35) with 77% export shares are the highest, while publishing, and the manufacture of coke and refined petroleum products are the lowest with 0% median export share. Regarding external liabilities, the highest indebtedness is in ISIC 32 with a leverage ratio of 78% and the lowest is in ISIC 35 with a ratio of 46%.
<Insert Table 3 Here>
RESULTS
The findings from the regression analysis in Table 4 using alternative specifications (columns 1-7) show a statistically significant (at 1% level) and robust negative effect of exchange rate volatility on employment growth. In terms of economic significance of the findings, holding other control and interaction variables at their sample means, the results suggest that for an average firm a one standard deviation increase in real exchange rate volatility (that is 0.02) reduces employment growth in the range of 1.42 -2.11 percentage points (that we call the impact factor in Table 4 ). employees in total sample (holding the number of firms constant). The actual fall in average number of workers per firm was 51 with a total of 34,128 workers.
<Insert We also find that increasing profitability significantly increases employment growth.
Last, the control variable for labor market rigidities (Tax) is found with a positive yet statistically marginal effect. Other (unreported) control variables for the labor market conditions, such as the overall unemployment rate or the labor market rigidity index yielded similar results.
ROBUSTNESS TESTS
The first robustness test we employ is to explore how the use of nominal as opposed to real effective exchange rate volatility affects the results. To that end, we used the nominal effective exchange rate volatility (NERV) measured by the trade-share weighted average standard deviation of log differences of monthly nominal exchange rates. 16 The correlation between the RERV and NERV is 0.92. The reported results in Table 5 show that, similar to real exchange rate volatility, nominal exchange rate volatility has a statistically and economically significant negative effect on employment growth. 17 While the coefficient estimates for nominal exchange rate volatility is smaller than real exchange rate volatility, the impact factors are almost identical to those in Table 4 . Accordingly, one standard deviation increase in nominal exchange rate volatility (that is 0.0286) reduces employment growth in the range of 1.45 -1.88 percentage points. Likewise, with the exception of the NER that is found with a smaller but still significant effect, other control variables yielded very similar coefficient estimates to those from Table 4 .
<Insert Table 5 Here> Next, we repeated our regression analysis using a dynamic specification (given the sluggish adjustment in the labor markets) and employed the augmented Generalized Method of Moments (GMM) estimator by Arellano and Bover (1995) and Blundell and Bond (1998) that estimates a system of equations in the first differences and levels. Using the system GMM method we aim to control for any possible parameter endogeneity, state-dependence, and simultaneity bias as well as to correct for the correlation between the lagged dependent variable and firm specific effects and the error term. 19 In the level equation, variables are instrumented with their lagged first differences, while in the difference equation the differenced variables that are not strictly exogenous are instrumented with all their available lags in levels (strictly exogenous variables are instrumented with their own first differences) (for underlying assumptions see Bond, 2002; and Roodman, 2007) . Thus, we re-estimated equation (1) using the two-step system GMM estimation with Windmeijer finite-sample correction method using asymptotically robust standard errors and t-s (for s ≥2) dated variables as instruments. 20 The validity of the set of instruments used is tested by the Hansen test of overidentifying restrictions while the presence of serial correlation is tested by a second order serial correlation test (Bond, 2002 ).
<Insert Table 6 Here>
The results from The third robustness test we use is to check for any bias caused by the exchange rate volatility measure itself. To explore this possibility, similar to Kenen and Rodrik (1986) , we first employed the annual average of a 12-month moving standard deviation of the growth rate of the real exchange rate as an alternative measure of volatility. In the presence of sluggish employment adjustment due to overlapping contracts and other irreversibility problems due to labor market rigidities or firm investment planning, a moving standard deviation measure of volatility may be a better choice. The correlation between this and the default volatility measure is 0.93. Second, referring to the debate over the measurement (as well as effects) of uncertainty versus volatility, we adopted the annual average of the conditional variance from a GARCH (1, 1) process based on the following equation: where x is natural log of monthly effective real exchange rate and h t 2 is the conditional variance of t ε , and is our uncertainty measure, which is found to have a 0.97 correlation coefficient with the default volatility measure. In both cases, the reported results from columns (1) and (2) in Table 6 as well as the unreported results using additional control variables as in Table 4 confirm the robustness of the findings. In particular, we find that both the statistical and economic significance of these exchange rate volatility/uncertainty measures are quite similar to those from Table 4 .
<Insert Table 7 Here> Fourth, we repeated the regression estimations in Table 4 for the sub-period of [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] to control for any bias or structural break resulting from the exchange rate regime switch after the Turkish currency (Lira) was made convertible in 1989. Accordingly, the reported (and unreported) regression results in column (3) of Table 6 show that exchange rate volatility continued to have a significantly negative employment effect during this period as well. The size of the coefficient estimate for the volatility measure as well as its impact factor, however, is smaller than the ones for the whole sample period suggesting that the economic cost of volatility was lower during the post-convertibility era.
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Furthermore, in columns (4) - (8) The reported results (as well as those unreported ones with additional control variables as in Table 4 ) after these robustness checks confirm our findings with regard to the negative economic and statistical significance of exchange rate volatility. 
CONCLUSION
The findings suggest that exchange rate volatility (and uncertainty) has an economically and statistically significant negative effect on employment growth of manufacturing firms in Turkey. Furthermore, the negative effect appears to be significantly higher for firms with higher export shares in output, and higher levels of indebtedness. Given that sluggish employment growth that has increasingly become disconnected from output growth is a striking feature of the post-liberalization era in many developing countries, the results have significant policy Given this picture, one major question concerns the policy tools available to developing countries to reduce the excess volatility in exchange rates. The use of capital controls (using market based or quantitative restrictions), encouraging FDI rather than speculative short term inflows, countercyclical fiscal and monetary policies, improving domestic financial system, keeping foreign currency denominated public and private debt in check, accumulation of reserves for self insurance, limiting fiscal deficits, having manageable current account imbalances, among others, appear as the top policy recommendations. Some potential venues for future research here would be to explore the interaction of financial sector development, access to domestic and foreign capital markets, and foreign ownership rates with exchange rate volatility. One also needs to keep in mind that in explaining short term exchange rate fluctuations, fundamentals do perform poorly, in both developed and developing countries. A third question is related to the welfare costs of exchange rate volatility as opposed to structural labor market rigidities. Given the emphasis by the IMF, WB and OECD, as well as others, to the labor market rigidities in explaining persistent unemployment rates in many developed and developing countries, it is a legitimate question to ask whether a "credible reduction of unanticipated exchange rate fluctuations" can have "effects very similar to the removal of employment-protection legislation and other direct restrictions of hiring and firing" (Belke and Setzer, 2003, p.170) . That is whether limiting exchange rate uncertainty "can work as a substitute for labor market flexibility" (p.170)? Therefore, for future research, it would be very interesting to compare the effects of different labor market structures vis-à-vis exchange rate volatility.
Last but not the least, another venue for future research is the causes and effects of the stronger employment growth effect of exchange rate volatility compared to the GDP and sales growth. Given the sluggish employment generation amid high economic growth rates in several emerging markets the question is of significant importance for both researchers and policy makers alike.
ENDNOTES
1 The real and nominal exchange rate volatility (defined as the annual standard deviation of the monthly percentage change in real and nominal exchange rates respectively) have also increased by 28% and 55% from 1982-89 to 1990-2005.
2 Campa and Goldberg (2001) show that wages are more responsive to exchange rate shocks than employment in the US reflecting growing labor marker flexibility.
3 However, even in the presence of forward markets for hedging, international trade may still be reduced. For a discussion see Qian and Varangis (1994) .
and Pinto (2005), Hnatkovska (2005) , and Wolf (2005) . 10 The simple correlation coefficient between RERV and real GDP growth is -0.47 while that of one-period lagged GDP growth is -0.06 that support the use of the lagged value.
11 The definitions of ISIC codes are given in the appendix. 12 The mean values of Export and Leverage in Table 4 are 0.193 and -0.531. The mean value of RERV is 0.028. 13 At the mean value of RERV (0.028), the marginal effect of Exports in column (3) is -0.117 with a significance level at less than 1% level. Likewise, the marginal effect of RERV is -0.712
at the mean value of Exports with a significance level at less than 1%. 15 At the mean value of RERV (0.028), the marginal effect of Leverage in column (5) is -0.019 with a significance level at less than 1% level. Likewise, the marginal effect of RERV is -0.845 at the mean value of Leverage with a significance level at less than 1%. 16 The currencies (and their weights) are as follows: German Mark (30%), Italian Lira (9%), French Frank (6%) and British Pound (5%), and USD (50%) until 1999, and Euro (45%) and British Pound (5%) and USD (50%) thereafter. 17 The mean value of NERV is 0.030. The marginal effect of NERV in column (3) is -0.514 with a joint significance at less than 1% level. Likewise, the marginal effect of NERV in column (5) is -0.558 with a joint significance at less than 1% level. 18 The marginal effect of Exports in column (3) is -0.117 with a joint significance at less than 1%
level. The marginal effect of Leverage in column (5) is -0.019 with a joint significance at less than 5% level. 19 In the presence of a lagged dependent variable in large samples, the within groups estimator is likely to cause downward bias given that it is not strictly exogenous (Bond, 2002) . The GMM estimator, in that case, will provide a good robustness check of the results and the specification we adopted. 20 The panel data estimates are obtained using the xtabond2 command in Stata 10.1 written by David Roodman. 21 The marginal effect of RERV in column (3) is -0.378 with a joint significance at less than 5% level. Likewise, the marginal effect of RERV in column (5) is -0.459 with a joint significance at less than 1% level. 22 The statistically insignificant marginal effect of Exports in column (3) is -0.019. The marginal effect of Leverage in column (5) is -0.022 with a joint significance at less than 1% level.
23 Among the right hand side variables, the Hausman endogeneity test, the "difference-in-Hansen tests of exogeneity of instrument subsets", as well as the economic theory suggest that sales from production variable is most likely to suffer from reverse causality. The reported results are those with lagged dependent variable and sales defined as endogenous. In the instrument selection, we instrumented "net sales from production" with total net sales that include both sales from production and from other sources including imported final goods. The correlation between these two variables is 0.89. Given the low p-value of Hansen test, to test the sensitivity of results to our instrument selection, we repeated regressions using different sets of instruments. In particular, we experimented with all firm level variables and/or the exchange rate and volatility measures identified as endogenous. We also experimented with different lag lengths in instrument selection. The economic and statistical significance of (unreported) coefficient estimates were similar to those reported, with the exception that the Hansen test's p-value decreased further signalling more serious instrument selection problems. 24 To confirm this, we also run separate regressions for the 1983-1989 period. The (unreported) coefficient estimates show that the economic cost of volatility might actually be higher during this period. However, given that the number of observations and firms dropped to 2,104 and 391, respectively (from 6423 and 636, respectively for the 1990-2005 period), the results are not fully comparable. 25 In an attempt to find out which sectors are more sensitive to exchange rate volatility, we repeated our baseline regression for those industries that had at least 10 firms. The results show that out of remaining 15 sectors with ten or more firms, all had a negative and economically significant response to the volatility variable with sectors 15, 17, 18, 25, 26, 27 , and 28 being at statistically significant levels. The firms with a statistically significant volatility effect represent 67% of total firms included. However, we need to point out that, as shown in Table 3 , that there is a high variation in terms of number of firms in each sector, ranging from 10 to 136. 26 According to a survey, 97% of foreign exchange traders in UK believe that exchange rate movements within the day do not reflect changes in the fundamentals (Cheung et al., 2004) . 27 Using panel data on 81 developing and 21 developed countries, Dubas (2009) Notes: Std Employment growth is the standard deviation of employment growth, Export share is the median share of exports in total sales; Leverage is the median debt to total assets ratio; Share in Total Exports is the share of total exports of sample firms in total exports of Turkey, Value added/GDP is the share of total value-added by sample firms in the total manufacturing value added in GDP. Notes: (-1) refers to the first-lag of the variable. Unless otherwise stated, all growth rates are measured by logarithmic differences. (***), (**), (*) refer to significance at 1, 5 and 10 percent levels respectively. All variables are in decimals. RERV is the real exchange rate volatility; RER is the growth rate of effective real exchange rate. Assets is the log of total assets; ValueAdded is the percentage change in the real value added; Industry is the real aggregate output growth in two-digit manufacturing industries; Wage is the manufacturing sector real wage growth; GDP is the real GDP growth; Sales is the real sales from production growth; Exports is the log of one plus the share of exports in total sales; Leverage is the log of external debt to total assets ratio, profitability is the profits to net sales ratio; Tax is the tax wedge in natural log; cons is the constant variable. Impact factor is the impact of one-standard deviation increase in RERV on employment growth in percentages. 2001 crisis effect is the impact of the increase in RERV (NERV in 
